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Perioperative effects of tranexamic acid in preeclamptic pregnants

Effect of tranexamic acid used in cesarean sections on perioperative 
bleeding in preeclamptic patients: A retrospective study

Abstract
Aim: One of the causes of massive postpartum hemorrhage is preeclampsia, with a high risk of morbidity and 
mortality. Cesarean section is generally preferred for delivery in preeclamptic pregnant women and regional 
anesthesia is recommended in the absence of contraindications. Tranexamic acid (TXA), which has anti-fibrino-
lytic effect, has been shown to reduce the amount of bleeding when given within the first three hours in trauma 
or obstetric bleeding. For this purpose, we planned to evaluate the perioperative effects of TXA in preeclamptic 
patients undergoing cesarean section with spinal anesthesia.
Material and Methods: This study was planned retrospectively after obtaining clinical ethical approval (decision 
No: 31, date: 25.01.2023). A total of 98 preeclamptic patients who underwent cesarean section under spinal 
anesthesia between January 2022 and October 2022 were included in the study. Demographic data, ASA score, 
preoperative and postoperative laboratory values, infant APGAR scores, perioperative bleeding amount, total 
amount of fluid given, blood requirement, length of hospital stay and complications were evaluated.
Results: A total of 98 preeclamptic patients who underwent cesarean section under spinal anesthesia were 
divided into two groups: GNT (n=57) and GT (n=41). The mean age, BMI, comorbidities and duration of operation 
were similar in both groups. Mean preoperative Hb and Hct values and median creatinine values were higher in 
GNT. Median values of perioperative bleeding amounts were significantly lower in GT (p<0.05). Peroperative blood 
requirement was similar in both groups.
Discussion: Tranexamic acid can be used in obstetric patients with a high risk of bleeding on a risk-benefit ratio.
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Introduction
Postpartum hemorrhage is a life-threatening condition with high 
morbidity and mortality that may lead to a hysterectomy due to 
massive bleeding during pregnancy. This major bleeding may result 
in renal failure, disseminated intravascular coagulation, shock, acute 
respiratory distress syndrome and even the need for intensive care 
unit hospitalization [1]. Postpartum hemorrhage has many risk factors 
for the mother, pregnancy and delivery. One of the pregnancy-
related causes is preeclampsia [2]. The only definitive preeclampsia 
treatment is delivery to prevent maternal hypertension and seizures 
and optimize fetal well-being [(https://www.nice.org.uk/guidance/ 
ng133)]. Cesarean section is generally preferred in pre-eclampsia. 
Anesthetic management and control of perioperative hemodynamics 
are important to prevent complications in pregnant women. Henke 
et al. reported that hemodynamic changes were minimally affected 
in cesarean section with spinal anesthesia in preeclamptic pregnant 
women [3]. Another study showed that maternal hemodynamics was 
similar when spinal anesthesia was compared with general anesthesia 
[4]. Regional anesthesia is recommended in pregnant women with 
preeclampsia in the absence of contraindication to the choice of 
anesthesia [5].
Tranexamic acid (TXA) is a synthetic lysine receptor antagonist with 
an antifibrinolytic effect by inhibiting the interaction between plasmin 
and fibrin [6]. TXA given in the first three hours in trauma or obstetric 
bleeding has decreased the amount of bleeding and the need for blood 
transfusion [7].
For this purpose, we planned to evaluate the effect of TXA use on 
perioperative bleeding, blood requirement, laboratory values, hospital 
stay and complications in preeclamptic pregnant women operated 
under spinal anesthesia with high bleeding risk.

Material and Methods
Data collection
This retrospective  study was approved by the clinical ethics committee 
(decision No: 31, date: 25.01.2023).  Data from patients who underwent  
cesarean section under spinal anesthesia with a pre-diagnosis of pre-
eclampsia between January 2022 and October 2022 were analyzed. 
Patients between 20-50 years old with a gestational age above 34 weeks 
were included in the study. Patients with a history of antithrombotic or 
anticoagulant use, concomitant placental invasion anomalies, known 
hypersensitivity to tranexamic acid or concentrated hydrochloric acid, 
cardiovascular, hepatic and renal diseases, and intraoperative general 
anesthesia were excluded. When the chi-square test was performed 
with p:0.05 significance (a), 90% test power (1-β), and d:0.5 effect size, 
the number of samples that should be taken in each group according 
to the use of tranexamic acid was determined as 53. One hundred 
twenty-five patients who underwent a cesarean section under spinal 
anesthesia with a pre-diagnosis of preeclampsia were examined, and 
27 patients were excluded from the study. Patients were divided into 
2 groups: the group not using tranexamic acid (GNT) and the group 
using tranexamic acid (GT) (Figure 1). Preoperative demographic data 
(age, BMI, comorbidity), ASA score, preoperative and postoperative 
blood hemoglobin (Hb), platelet (Plt), aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), urea, creatinine, glomerular 
filtration rate (GFR), peroperative bleeding amount, the total amount 
of fluid given, blood requirement, Appearance Pulse Grimace Activity 
Respiration (APGAR) score at 1 and 5 minutes, postoperative blood 
requirement, hospital stay and complications were evaluated.
Anesthesia Management
In our hospital, a six-hour fasting period is expected in patients 
scheduled for elective cesarean section. In the operating room, 

pulse oximetry, electrocardiogram, and non-invasive arterial blood 
pressure monitoring are routinely performed. An 18-gauge Angio-
cut establishes peripheral vascular access, initiating intravenous (IV) 
crystalloid fluid infusion. In patients who accept spinal anesthesia, 
who have no contraindications to regional anesthesia and who have 
stable hemodynamics, 10-15 mcg bupivacaine and 20 mcg fentanyl are 
administered intrathecally with a 25-gauge pencil point spinal needle 
in the sitting position. Surgical incision is allowed after controlling the 
T6 level with a supine position. Patients are given oxygen through a 
mask. Hypotension is a 20% drop in systolic blood pressure and/
or blood pressure below 90 mmHg. Patients with hypotension are 
administered 250 ml IV bolus crystalloid fluid and 5-10 mg IV ephedrine. 
A heart rate below 50/min is considered bradycardia, and 0.01 mg/
kg iv atropine is administered. Tranexamic acid use varies according 
to the anesthesiologist’s clinical practice. Patients are administered 
1 g tranexamic acid (100 ml 0.9% sodium chloride) as IV infusion in 
10 minutes (min). Blood loss is calculated using aspiration cups, 
compresses and pads. Patients who are stable perioperatively and 
have a modified Aldreata score >9 in the postoperative recovery unit 
are transferred to the ward.
Statistical analysis
SPSS analyzed the parameters for Windows version 23.0. The 
Kolmogorov-Smirnov test and histogram were used to clarify whether 
the data were normally distributed. Continuous variables were non-
normally distributed in each group; therefore, non-parametric tests 
were used. Continuous variables were expressed as standard deviation 
or median (interquartile range (IQR) 25-75), while categorical variables 
were expressed as n (%). The difference between continuous variables 
of the two groups was calculated by the Student’s T-test or the 
Mann-Whitney-U test. The Chi-square test was used in the analysis 
of categorical parameters. Changes in the perioperative findings 
between groups were evaluated with the mixed model for repeated 
measurements. P<0.05 was considered statistically significant.
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
In this study, in which 125 patients were evaluated, 27 patients, 13 in GNT 
and 14 in GT, were excluded. A total of 98 preeclamptic patients who 
underwent caesarean section under spinal anesthesia were divided 
into two groups: GNT (n=57) and GT (n=41) (Figure 1). The mean ages of 
GNT and GT patients were 30±5.9 and 30±5.9 years, respectively. 5.3% of 
GNT patients and 17.1% of GT patients were in the ASAIII risk group. BMI, 

GNT (n: 57) GT (n: 41) p

Age (years) 30±5.9 30±5.9 0.4

BMI (kg/m2), median (IQR) 32.7 (27.6-36) 32.6 (26.6-38) 0.2

ASA

II 54 (94.7) 34 (82.9) 0.4

III 3 (5.3) 7 (17.1)

Comorbidity

Hypertension 10 (17.5) 4 (9.8) 0.7

Diabetes mellitus 4 (7) 1 (2.4)

Asthma 3 (5.3) 3 (7.3)

Thyroid disorders 3 (5.3) 4 (9.8)

 Others 6 (10.5) 6 (14.9)

Operation time, minute, median (IQR) 50 (42.5-60) 45 (40-57.5) 0.1

Table 1. Demographic data of patients and operation times
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comorbidities and operation times were similar in both groups (Table 1).
Preoperative and postoperative laboratory values of the patients are 
shown in Table 2. Mean preoperative Hb and Hct values were statistically 
significantly higher in GNT. Median preoperative creatinine values were 
higher in GNT (p<0.05). When other parameters were analyzed, AST, 
ALT, urea, and GFR values were similar in both groups. Postoperative 

laboratory values were similar in both groups (Table 2).
The median values of perioperative bleeding amounts were 190 (150-
235) and 100 (100- 200) for GNT and GT (p<0.05). Median values of the 
total amount of fluid used were statistically significantly higher in GNT. 
Peroperative need for additional uterotonic was higher in GNT (p<0.05). 
Perioperative urine volume, blood requirement and infant APGAR 
scores were similar in both groups (p>0.05). Postoperative hospital 
stays, complications and blood requirements did not differ between 
the two groups (Table 3).

Discussion
In this retrospective study, it was observed that the amount of 
peroperative bleeding, the amount of fluid given peroperatively, 
and the need for additional uterotonics were less in patients who 
underwent cesarean section under spinal anesthesia with a pre-
diagnosis of preeclampsia and used tranexamic acid. Perioperative 
blood requirement was similar in both groups.
Preeclampsia causes high morbidity and mortality for both mother 
and baby due to the risk of postpartum bleeding [8]. The World Health 
Organization emphasizes the importance of tranexamic acid in the 
first three hours of postpartum hemorrhage [(https://www.who.int/
publications-detail-redirect/WHO-RHR-17.21)]. Studies have shown the 
efficacy of tranexamic acid in perioperative bleeding in caesarean 
sections [9]. Many studies have shown that the amount of bleeding 
was less in the group using TXA in caesarean operations compared to 
the control group [10,11]. In meta-analyses in the literature, it has been 
reported that TXA reduces total blood loss. Despite all these studies, 
using tranexamic acid in postpartum hemorrhage in pregnant women 
is recommended, considering the risk- benefit ratio [12]. Our study 
observed that the amount of perioperative bleeding decreased in the 
group using tranexamic acid, and the amount of fluid used decreased 
accordingly. Our findings are similar to other studies.
A randomized controlled study reported that the percentage of 
preoperative and postoperative hemoglobin change was less in 
the group using tranexamic acid [13]. Another study observed that 
postoperative hemoglobin level was higher in the group using 
tranexamic acid [14]. In our results, although the preoperative Hb 
level was higher in the group without tranexamic acid, there was no 

Table 3. Peroperative bleeding, amount of fluid used, blood used and 
uterotonic needs, APGAR scores and postoperative results

Figure 1. Consort diagram of the study

GNT (n: 57) GT (n: 41) p

Peroperative bleeding, ml, median (IQR) 190 (150-235) 100 (100-200) 0.02

Peroperative amount of fluid, ml, median (IQR) 2150 (1800-2500) 1800 (1500-2000) <0.01

Peroperative urine, ml, mean±SD 98± 30 103.2 ±51.3 0.5

Peroperative blood used, n (%) 2 (3.5) 0 0.2

Peroperative need for additional uterotonics, n (%) 14 (24.6) 5 (12.2) 0.02

APGAR, 1th min, median (min-max) 7 (1-9) 7 (0-9) 0.3

APGAR, 5th min, median (min-max) 8 (5-10) 9 (0-10) 0.3

Complications, n (%) 0 (0) 0 (0) NS

Postoperative blood used, n (%) 2 (3.5) 0 (0) 0.2

Length of hospital stay, median (IQR) 3 (3-4) 3 (3-4) 0.3

NS: Nonsignificant

Table 2. Preoperative and postoperative laboratory values

GNT (n: 57) GT (n: 41) p

Hemoglobin, g/dl

Preoperative, mean±SD 11.7 ±1.4 11 ±1.3 0.02

Postoperative, mean±SD 10.6±1.5 10.2±2 0.2

Difference 1.1±0.15 0.8±0.2 0.3

Hematocrit, %

Preoperative, mean±SD 35 ±4.2 33 ±3.7 0.04

Postoperative, mean±SD 31.4 ±3.8 31.1 ±4.1 0.7

Difference 2.4 (1-6.3) 2.6 (2.6-3.9) 0.12

Platelet count, X109/l

Preoperative, mean±SD 221.3±57.6 231.3± 82.5 0.4

Postoperative,  mean±SD 200 ±53.1 207.5 ±70 0.5

Ure, mg/dl

Preoperative, median (IQR) 22.7 (18-30) 24.8 (18.6-33.2) 0.6

Postoperative, median (IQR) 17.7 (12.4-25.3) 19.7 (14-29.2) 0.2

Creatinin, mg/dl

Preoperative, median (IQR) 0.6 (0.5-0.6) 0.6 (0.5-0.7) 0.02

Postoperative, median (IQR) 0.5 (0.5-0.6) 0.5 (0.5-0.6) 0.2

GFR

Preoperative, median (IQR) 120 (110-130) 120 (107-126) 0.4

Postoperative, median (IQR)  123 (112-132) 123 (110-131) 0.5

AST, u/l

Preoperative, median (IQR) 20 (11.5-25) 18 (14-25) 0.6

Postoperative, median (IQR) 24 (18-31) 23 (16.5-27) 0.4

ALT, u/l

Preoperative, median (IQR) 11 (7-15.5) 10 (7-12.5) 0.5

Postoperative, median (IQR) 11 (8-15) 9 (8-12.5) 0.3
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difference between the two groups postoperatively.
Many studies have reported that TXA reduces the need for uterotonic. 
Our results in the present study were similar [15].
Gungorduk et al. evaluated the effect of tranexamic acid on infant 
APGAR scores and found no difference compared to the control group, 
which is similar to our findings [16].
The risk of thromboembolism increases in pregnant women, and it 
has been shown to increase even more significantly in preeclampsia 
[17]. TXA has serious side effects, including nausea, vomiting, diarrhea, 
headache, myocardial infarction and pulmonary embolism [18]. In a 
randomized controlled study, 1 g tranexamic acid reduced the risk of 
perioperative bleeding without increasing the risk of postoperative 
thromboembolism [19]. There is only one study evaluating the risk 
of thromboembolism in preeclamptic pregnant women, and it has 
been reported that tranexamic acid does not increase the risk of 
thromboembolism and can be used safely [20]. In our study, only 
postoperative renal function and thromboembolism complications 
were evaluated, and it was observed that renal function was preserved 
and thromboembolism did not occur. When the renal functions of our 
patients were evaluated, it was shown that the use of TXA did not affect 
postoperative GFR. A meta-analysis showed that TXA used in patients 
with hematuria did not increase the risk of renal failure [21]. Another 
study argued that it protects renal function in polycystic kidney disease 
by stopping hematuria attacks and preventing embolization and 
nephrectomy [22].
Limitations
The first limitation of our study was that tranexamic acid administration 
time varied. The second limitation was the administration of 1 g TXA to 
each patient regardless of weight. Another limitation is that the drug’s 
long-term maternal and neonatal effects cannot be evaluated.
Conclusion
Tranexamic acid can reduce postpartum hemorrhage in pregnant 
women at high risk of bleeding. However, its routine use should be 
avoided by making a risk- benefit ratio in patients.
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